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caYS?AL'.IHI  S'”Ili:o7UBZ  or  THK  VEV  ZUOS^-dUf^UJUD  KOOirZCATlCI 

or  SILICA.  SIO;, 

V 

S.  H.  Stithov  and  K*  7.  BaloT 

Not  lone  aco  a  deocrlnttoa  v«at  given  of  a  new  nodlflcatlon  of  SIO2  with 
a  density  6,](q  =  A.35  gfem?  (1),  obtained  under  conditions  of  high- pressure 
(160  to  IbO  thousand  ata}*  and  temperature  (1 ,200— i.AOO®).  for  the  tia* 
being  we  do  not  have  at  our  disposal  naterlal  which  Is  suitable  for  lUngr 
analysis  by  the  nonocr.  stal  sathod,  but  there  has  been  obtained  a  powder 
pattern  (filtered  Cu  emission,  diameter  of  chamber  114  nn)  of  very  satis¬ 
factory  quality.  In  Table  1  there  are  presented  for  the  new  phase  the 
angles  of  reflection,  Interplane  distances,  and  Intensities.  The  latter 
were  evaluated  In  accordMce  with  the  narks  of  darkening.  One  succesn- 
fivl  In  accomplishing  a  faultless  indexing  of  a  Cebye  pbwder.  pattern  (’’’able  1 

on  the  basis  of  a  primitive  ietragoh>d  nucleus  with  the  parametersi 

'  SlOi  /  MHO,  TK\  SnObl  \ 

a-4,l7«A  I  S-4.44A  a-4.S«A  e-4.72A,  \  (1) 

C-2.66SA  I  c -2.801  S-2.0&A  c-3.ieA  I 

(/a -0,638  \<;e- 0,651  c/s- 0.644  c/s- 0,668  J 

In  accordance  with  the  Indicated  value  In  such  a  nucleus  there 

are  contained  precisely  two  unito  of  8102*  In  the  brackets  beslae  the  param¬ 
eters  of  the  new  modification  of  SIO^  there  are  shown  the  analagous  data  for 
M1O2,  TIO^,  and  Sn02,  und  in  Nig.  1  along  with  the  Debye  powder  pattern  of 
the  new  phase  there  Is  placed  the  X>ray  picture  of  rutile  TIO*,;.  The  great 
affinity  (of  the  relationships)  of  the  paransters  and  the  diffraction  pat¬ 
terns,  as  well  as  the  confomity  to  rules  of  the  known  series,  COn—SIOn— 
TIO^— OeO^— (SnO^)— Cep2— Th(^  warranted  one's  thinking  that  we  have  before 

*  On  the  scale  of  lenaedy  and  Laaore  (2)  the  above-mentioned  Unite 
correspond  to  120—140  thousand  atm. 

r'D-TT-62-1709/1  *2  * 


US  th«  long  AVAltad  rutlle-lllce  aodlflcation  of  SiO^  with  SI  In  thf  tlxfold 
coordination,  which  ia  wall  known  for  the  fluoride  compouada  of  ailicon. 

In  the  liat  preaented  of  indexed  reflectiona  there  are  lacking  all  thoae 
which  would  go  hgHiaat  the  apatinl  group  of  rutile  (caaaitetite)  ; 
IU2/mnn  (the  hOl  are  extinguiahed  with  the  odd  aua  h  4*  1*  By  writing  the 
coordinatea  of  the  atooa  of  the  rutile-like  paeudoccntered  etruc^ure  in  the 
fom  Sl(0PO,''i);  0(xxO,xx3.H-k,^x,  ki  we  reduce  the  atrue- 

ture-analyticHl  problem  to  the  finding  of  n  Bingle  oxygen  pnraaeter  x. 

In  (3)  V*  Below  and  7.  I.  Mokeyewa  gave  nuaeroue  example a  of  the 
aolution  of  not  very  complicated  aingle-paraaoter  atructurea  with  the  uae  of 
all,  without  exception,  linea  of  the  Debye  powder  pattern  with  the  aid  of 
very  aimple  diveraity  of  the  three  -dimenaional  Fatteraon  ayntheala,  ntmely. 
Barker  piercing  (linear  aynthefit).  In  the  atructur->l  type  of  rutile  the 
piercing  ia  done  along  the  diagonal  of  the  tetragoiial  baaia,  which  analyt¬ 
ically  it  preaented  in  the  form,  x  =  y;  t  x  0.  The  Patterson  function  for 

any  point  of  the  piercing  will  be  ^ 

p’(xxO)  -4-y.yyirt«cot2n(A  + 

e.t.1  ' 

where  Cn  =  condition  |h  -f-  1^=  n,  ith  random  1. 

h  k  1 

It  ia  neceaaary  to  note  that  the  inteniitiea  of  the  Debye  linei  ^hkl) 
preaented  in  Table  1  rdpreaent  the  reaalt  of  the  adding  of  the  Intenaitiea 
16,  8,  ^  and  2  of  the  teparate  reflexea.  Into  ^hk^  ,  along  with  hkl 
with  all  poaitlve  indicia,  there  enter  hkl,  khl,  khl,  etc.,  which  atlll 
have  the  a  tme  intenaity.  It  ia  eaay  to  aee  (3)  that  from  each  group  (.hk^ 
the  half  geta  into  Cn,  where  n  =  |h|  |k|  ,  --nd  the  other  half  into  C,, 

whore  ■  =  ||  h|  — /k||.  An  exception  ia  formed  only  by  {hOlJ  ,  which  go 

entirely  into  „here  n  -  |b|  . 

The  totalling  of  the  oeriea  waa  accompliehed  with  the  i^ld  of  the 
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20 
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0,810  St 
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0,8065  si 
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33 
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36 
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28 
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40 
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68 
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3 
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1.00!) 
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12 

IS 
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lU 

10 

1,16.3 

12 

16 

1 ,316 

7 

7 
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0 
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7 

8 

1,166 

12 
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14 

IS 

-1,606 

-6 

-8 
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13 

14 
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4;  II 

1,602 

16 

20 

*Exp«rlmatal  *<ad  compobad  •tnictural  t>aplltu(l«B  are  presented  oa  the 


(eneral  ecale,  ^ad  beside*  la  the  experimental  structural  <<nplltudes  there 


Is  taken  into  consideration  the  factor  of  recurrence. 


three-dsirree  strips  (for  120  points  of  the  diagonal)  and  the  results  of  the 
numerical  s/nthesls  (with  rela'lwe  WHlues  of  *h)tl  and  with  the  Initial  member 
discarded)  arc  glren  In  Table  2,  tecldes  the  trivial  lnltii4  peak  only  one 
stands  out  very  smoothly  with  th»  coordinate  38/120,  1,  e,  x  r  0.317.  This 
number  snist  be  compared  with  the  known  x,  equal  for  rutile  0.3I  and  eas¬ 
el  terlte  0.26. 

By  the  determined  parameter  x  one  can  compute  the  signs  of  the 
structural  amplitudes  for  :U1  JT  reflexes  of  th*  powder  X-rey  picture  and 
further  accomplish  the  diagonal  piercing  through  the  three-dimensional 
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7  •  b  1  •  2 

Burlccr  Pl*rclnc  through  Pattraon'o  Throo-Olnont  tonal  Syathasta 

along  the  Diagonal  of  the  Baoa 

I  I.  .  .  14  i»  «. ..  M  »  »  »  «•  •• 

317  311.  .  .  n  H  SI.  .  .  ta  23  23  23  23.  .  .  8S  Q 


distribution  of  the  electron  plane.  *^0  foraula  for  thla  piercing  remHlna 
the  sene,  but  Into  the  euas  C,^  Instead  of  F^hlcl  enter  the  Fi^provlded 
by  the  confuted  signs.  Vlahlng  to  construct  the  synthesis  on  the  sime 
basis  .IS  with  F^hkl*  •  considering  the  table  F^^j^as  the  suns  of  the 

respective  16,  H,  4,  ?-ad  2  of  the  Jiaplttudi's  we  should  multiply  /pJ^hkl 
hy  ■,^1  ,  1/  k  /"compare  (3)_7.  Besides  In  the  dlstrlbutlca  of 


J^Wcl  Recording  to  C^. and 
‘^ii:sl|h|-.lic||  necessary  to  heep 

In  Bind  ttnt  in  the  group  fk2l»tm 
the  place  of  slipping  n  Bakes  the 
equality  Fj^j  :  Fj^^j  valid  only 
for  h  -f-  ir  -f>  1  =  ?nj  if,  however. 


Fig.  if.  Plan  of  rutile- type  structure 


Fig.  3.  Axometry  of  the  stiucture  of 
the  new  modification  of  SIO2  In  octa¬ 
hedrons 


bH-k.flr2n^-l  then  = 

—  Fhjci. 

In  this  way  the  second  synthesl 
was  by  no  means  simply  a  recurrence 
of  the  first  with  change  of  scale! 
it  lead,  however,  as  Table  3  shows, 
to  the  identical  value  z  z  0.317. 


In  I'ompnrlng  the  experimental 
*’hkl  with  the  computed  value  we  ob¬ 
tained  the  coefficient  of  the  dispersion  R  =  O.lO  (for  all  37  reflexes). 
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FIRST  UNF  Or  T^xr 
■  I 


Table  3 


Cut  across  the  Chras-Bisten clonal  Synthesis  of  the  Slectron  Plane 


alone  the  Diagonal  of  the  Base 

«  I  1..  .  U  >»  il .  .  .  »  SI  S>.  .  .  60  CO 

ISO  147  139 ...  S7  55  sT .  .  .  35  36  33 .  .  .  31  35 


According  to  Tig.  2  the  ratio  x  :  (1 — x)  determines  how  many  times  greatertte 
diagonal  of  the  SiO^  octahedron  is  than  the  hori zontel  edge  of  the  octahedron. 

The  value  1.7^  obtained  is  considerably  greater  than  the  same  value  for  the 
correct  octahedron  (l.h^l4)  and  shows  that  the  SlOg  octahedron  is  extended 
along  the  diagonal  (as  is  the  octahedron  TlOg,  but  not  the  octahedron  Sn02}. 

1,  e.t  of  the  6  atoms  of  oxygen  around  the  Si  4  are  considerably  closer  than 


the  remaining  2.  The  precise  computation  of  the  distance  Si  —  0  givec  for 
the  first  ones  1,716  %  and  for  the  second  ones  1.672  %  (Fig.  3)* 
considers  as  standard  for  the  tetrahedric  coordination  the  distance  Si— 0 
=  1.63  then  for  the  first  four  distances  we  get  the  value  byrs/6fl,  1.  e. , 
Just  in  agreement  with  what  was  shown  by  Coldschmidt  already  in  1928  for  the 
ratio  of  the  distances  of  the  respective  6th  and  4th  coordinations.  One 
can  also  consider  that  for  the  four  lesser  distances  we  have  an  ionic  bond 


onto  which  their  is  put  a  covalent  one,  while  in  the  two  remaining  ones 

there  is  only  a  single  ionic  one.  Computation  of  the  length  of  the  horizon- 

0 

tal  edge  of  the  Si  Octahedron  0—0  gives  2.161  A.  This  is  considerable 
lees  theui  the  svun  of  two  oxygen  radii,  but  the  shortening  corresponds 
well  to  that  which  should  be  for  the  general  edge  in  the  column  from  the 
octahedrons  according  to  the  3rd  and  4th  rules  of  Pauling.  The  lengths 
of  the  vertical  edges,  apparently,  represent  nothing  other  than  the  param¬ 
eters  of  the  nucleus  c  «  2.666  %,  1.  e. ,  they  are  almost  precisely  equal  to 
the  diameter  of  the  oxygen  ion.  The  inclined  edges  of  the  coordination 
octahedron  all  equal  2.540  , 
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